A multicomponent reaction (MCR) between amines, aldehydes, and isocyanides bearing an acidic R-proton gives easy access to a diverse range of highly substituted 2-imidazolines. The limitations of the methodology seem to be determined by the reactivity of the isocyanide and by the steric bulk on the in situ generated imine rather than by the presence of additional functional groups on the imine. Less reactive isocyanides, for example p-nitrobenzyl isocyanide 25a, react successfully with amines and aldehydes, using a catalytic amount of silver(I) acetate. Some of the resulting p-nitrophenyl-substituted 2-imidazolines undergo air oxidation to the corresponding imidazoles. Differences in reactivity of the employed isocyanides are explained with use of DFT calculations. Difficult reactions with ketones instead of aldehydes as the oxo-compound in this MCR are promoted by silver(I) acetate as well.
Introduction
In the past decades, 2-imidazoline derivatives have attracted considerable interest because of their wide variety of biological activities. Several 2-imidazolines have a high affinity for imidazoline binding sites (IBS). 1 These IBS are being increasingly studied for their involvement in hypertension, regulation of blood pressure, insulin secretion control, and numerous human brain disorders such as depression, neurodegeneration, and opioid tolerance/dependence. 2 Moreover, a series of highly substituted cis-imidazoline analogues called Nutlins (Nutley inhibitors) has been successfully screened as inhibitors of MDM2, a protein that negatively modulates the transcriptional activity and stability of the p53 tumor suppressor protein. 3 Crystal structures show that the Nutlins mimic the interactions of the p53 peptide with MDM2 to a high degree. The 2-imidazoline core essentially acts as a fairly rigid replacement of the helical backbone of p53. Also, 2-imidazolines have been examined for their hormonal effects due to estrogen receptor modulation 4 as well as for their interaction with R2-adrenoceptors. 5 Studies have been reported on the possible application of 2-imidazolines as, among others, antihyperglycemic, 6 antiinflammatory, 7 antihypertensive, 5, 8 and antihypercholesterolemic 9 agents. Furthermore, 2-imidazolines are widely used as convenient building blocks for the synthesis of biologically active molecules such as azapenams, (bis)dioxocyclams, diazapinones, 10 and 2,3-diamino acids. 11 † Vrije Universiteit Amsterdam, Organic and Inorganic Chemistry. ‡ Ghent University. § Vrije Universiteit Amsterdam, Theoretical Chemistry.
(1) Bousquet, P.; Feldman, J.; Schwartz, J. J. Pharmacol. Exp. Ther. 1984, 230, 232-236. (2) For a recent review about imidazoline binding sites and their ligands, see: Dardonville, C.; Rozas, I. Med. Res. Rev. 2004, 24, 639-661. (3) Vassilev, L. T.; Vu, B. T.; Graves, B.; Carvajal, D.; Podlaski, F.; Filipovic, Z.; Kong, N.; Kammlott, U.; Lukacs, C.; Klein, C.; Fotouhi, N.; Liu, E. A. Science 2004, 303, 844-848. In addition to their pharmaceutical relevance, 2-imidazolines are becoming increasingly important in catalysis. They have been satisfyingly employed as chiral ligands in asymmetric catalysis. 12 More important, however, is their growing application as precursors for N-heterocyclic carbene (NHC) ligands. 13 These remarkably stable carbenes exhibit properties strikingly similar and even superior to those of the electron-rich organophosphanes PR 3 .
14 Therefore, phosphorus ligands have often been advantageously replaced by NHCs as ligands in transition metal catalysis. 15 Nitrogen alkylation of 2H-2-imidazolines and subsequent deprotonation of the corresponding salts is an established and elegant way to generate saturated NHCs. 16 Evidently, 2-imidazolines are interesting synthetic targets. Both medicinal chemists and researchers involved in catalysis will benefit from simple and flexible 2-imidazoline syntheses, which facilitate fast and efficient generation of diverse libraries of these compounds for high-throughput screening procedures. However, traditional linear synthetic approaches toward 2-imidazolines involve multiple steps and are rather limited in scope.
17
A powerful alternative strategy for the rapid introduction of molecular diversity involves multicomponent reactions (MCRs) . 18 Recently, we reported a versatile multicomponent synthesis of 2H-2-imidazolines 5 from amines 1, aldehydes 2, and isocyanides 4 (Scheme 1). 17 The MCR probably involves an aldol-type addition of the isocyanide 4 to the in situ generated imine 3 followed by ring closure of intermediate A. 19 However, a concerted cyclization of 3 and 4 to produce 5 cannot be excluded.
The compatibility of a range of structurally different aldehydes and amines in this MCR was demonstrated, but the reaction seems to be critically dependent on the acidity of the isocyanide R-proton. So far, the method proved useful to prepare 4-disubstituted 2-imidazolines. Also, the yield of the MCR decreased notably when the rather bulky benzhydrylamine was used as amine component 1. Finally, ketones were not tested yet as the oxocomponent in the MCR. Here, we wish to report an extensive scope study addressing the following issues: (i) the influence of sterically demanding and/or more functionalized amines and aldehydes; (ii) further variation of the isocyanide component; and (iii) the application of ketones instead of aldehydes as the oxo-components in the MCR.
Results and Discussion
Steric factors were believed to cause the disappointing yields for MCRs with benzhydrylamine and isobutyraldehyde as the amine and aldehyde components, respectively. Bulky groups hinder the aldol-type addition of the isocyanide 4 to the in situ generated imine 3. To investigate if these factors indeed determine the limitations of the MCR, a series of sterically more and less demanding amines and aldehydes was tested in combination with isocyanoacetate 4a (Table 1) .
The application of bulky amines such as tert-butylamine, 2,4,6-trimethylaniline, or benzhydrylamine results in diminished yields of 5 (5hmr, 5ins, and 5jot, respectively), unless a very small aldehyde like formaldehyde is used (5c-e). On the other hand, sterically demanding aldehydes such as pivaldehyde and mesitaldehyde react even more sluggishly. Not only do they give no detectable formation of 2-imidazoline in combination with the moderately bulky isopropylamine (5l and 5q), a tert-butyl group on the aldehyde even slows down the reaction significantly when ammonia is used as the amine component (5k), although the isolated yield of 5k was still reasonable after prolonged stirring at room temperature. Application of mesitaldehyde together with ammonia proved to be satisfying (5p). It is unlikely that low yields are due to sluggish imine formation, because in general, considerable amounts of imine could be recovered after the reaction. The presence of one or two moderately bulky groups on the in situ formed imine does not hinder the aldol-type addition (5b, 5f, and 5g), but surprisingly, combination of ammonia, paraformaldehyde, and 4a furnished only the 2-oxazoline, resulting from a reaction between the in situ generated formaldehyde and isocyanoacetate 4a. 20 In conclusion, the results presented in Table 1 indicate that steric congestion around the imine carbon indeed influences the aldol-type addition step of the 2-imidazoline formation (toward the (10) (a) Betschart, C.; Hegedus, L. S. J. Am. Chem. Soc. 1992, 114, 5010-5017. (b) 
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proposed intermediate A in Scheme 1) . Furthermore, they suggest that only one sterically demanding group on the in situ formed imine is allowed.
To synthesize 2-imidazolines susceptible to further manipulation, amines and aldehydes containing additional functional groups were tested in our MCR (Table  2) . Although application of an R, -unsaturated aldehyde proved successful before, 17 the use of acrolein 7 resulted in an unidentified mixture of polymers (entry 1). On the other hand, allylamine 9 furnished an imidazoline bearing a terminal alkene substituent suitable for, e.g., olefin metathesis or rhodium-catalyzed ring closure (entry 2).
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The ease with which unprotected alcohols in both the amine and the aldehyde component can be accommodated is illustrated by entries 3-5. Because of insolubility of the imine derived from amine 18 and aldehyde 16 in DCM, the synthesis of 2-imidazoline 19 was performed in methanol.
Many studies are dedicated to the promising abilities of multivalent ligands and inhibitors for the manipulation of polyvalent interactions between biological entities. 22 It has been established that, in comparison with their monomeric counterparts, dimeric molecules often show higher biological activity. Therefore, we decided to investigate the potential of our MCR to access products containing multiple 2-imidazoline units connected by various tethers. Such bis-imidazolines would be valuable precursors for bidentate NHC ligands for transition metal catalysis as well. In Schemes 2 and 3, the synthesis of two different bis-imidazolines is illustrated. Reaction of hexane-1,6-diamine (20) with isobutyraldehyde (10) (2 equiv) and 9-isocyanofluorene (4b) (2 equiv) efficiently provides hexane-tethered bis-imidazoline 21. With both 1 H and 13 C NMR measurements, no distinction between the two possible diastereomers could be made. Reaction of isophthalaldehyde (22) with isopropylamine (6) (2 equiv) and 4b (2 equiv) gave bis-imidazoline 23 containing a somewhat more rigid tether. Again, the diastereomeric ratio could not be determined from the NMR data.
Because further variation of the isocyanide component in the multicomponent synthesis of 2-imidazolines would significantly increase the versatility of the reaction, (21) The first example of a rhodium-catalyzed direct C-H insertion of 4,4-dimethyl-2-imidazoline to 3,3-dimethylbut- additional isocyanides with acidic R-protons were considered as well. To synthesize 4-monosubstituted 2-imidazolines 24, we explored the use of isocyanides with the general structure 25 (eq 1).
p-Nitrobenzyl isocyanide (25a) was envisioned as an isocyanide of type 25 that still contains a fairly acidic methylene unit. It was synthesized from the corresponding amine 26, which was prepared according to a literature procedure 23 in two steps (overall yield 98%). The first attempt to allow 25a to react with the in situ generated imine of isopropylamine (6) and isobutyraldehyde (10) did not result in the formation of the desired product 28 (Table 3 , entry 1). Only imine and isocyanide 25a could be isolated. Also performing the reaction at a higher temperature was unsuccessful (entry 2). Instead of using even higher temperatures to obtain the 2-imidazoline 28, another method was conceived. Several studies have been conducted on the increased acidity of R-protons of isocyanides coordinated to metals. 24 Transition metal catalyzed cycloadditions of various isocyanoacetates, 25 benzyl isocyanide, 26 and allyl isocyanide 27 to a range of electron-poor olefins or aldehydes have been reported. The cycloaddition to imines, however, required CdN bond activation by the introduction of a sulfonyl group on the imine nitrogen. 28 In 1999, Grigg et al. described the efficient silver(I) acetate catalyzed cycloaddition of methyl isocyanoacetate to Michael acceptors. 29 We envisioned silver(I) acetate as a suitable Lewis acid to activate p-nitrobenzyl isocyanide (25a). Indeed, onepot reaction of 25a with 6 and 10 in the presence of only 2 mol % of silver(I) acetate provided 2-imidazoline anti-28 in 39% yield as a single diastereomer (Table 3, entry  3) .
Besides anti-28, another product was isolated in 27% yield after flash column chromatography. 30 This product was identified as imidazole 29 (Scheme 5). Apparently, some of the initially formed imidazoline had been oxidized during the reaction or during workup/purification. 
SCHEME 2. A Bis-imidazoline from
Hexane-1,6-diamine SCHEME 3. A Bis-imidazoline from Isophthalaldehyde 
SCHEME 5. Air Oxidation of p-Nitrophenyl-Substituted Imidazolines syn-28 and anti-28
Because complete diastereoselectivity had never been observed before in our MCR, we reasoned that 29 should be formed from syn-28. To test this hypothesis, and to examine the factors causing the oxidation, both the MCR and subsequent workup were performed under exclusion of oxygen. Indeed, in the crude product a mixture of anti-28 and syn-28 could be observed in a ratio of 58:42 according to 1 H NMR. When this crude mixture was subjected to air, syn-28 was rapidly oxidized to 29, even in the absence of light. Also anti-28 is not infinitely airstable. After storing a purified sample for half a year under air, it contained about 75% of the oxidized product 29. In conclusion, 29 is a product of the air oxidation of syn-28 (fast) and/or anti-28 (very slow) (Scheme 5). For this oxidation, neither silver(I) catalyst nor light is needed.
The proposed mechanism for the silver(I) catalyzed MCR with p-nitrobenzyl isocyanide (25a) is depicted in Scheme 6. It is believed that the activated isocyanide 30 is deprotonated by either the acetate anion or a trace of amine present in the reaction mixture (acting as base B after in situ imine formation). Then, the imine 31 is attacked by the deprotonated complex 32 to give aldol adduct 33. Ring closure of the secondary amine followed by exchange of the silver(I) cation by a proton would provide the 2-imidazoline 35. The formation of 34 from 31 and 32 may proceed via either a concerted cycloaddition or a stepwise mechanism. An alternative pathway would involve the aldol-type addition to an iminium ion intermediate.
Variation of the amine and aldehyde substituents gave two more 4-nitrophenyl-substituted 2-imidazolines 36 and 37 in reasonable to good yields (Chart 1). According to NOESY measurements, for 2-imidazoline 36, the syndiastereomer was formed in excess. In the crude product 37, both diastereomers anti-37 and syn-37 could be detected in a 62:38 ratio. However, after flash column chromatography only anti-37 and the corresponding imidazole were isolated. Both diastereomers of 36 appeared to be much more air-stable. Nevertheless, after storing the mixture for months under air, both diastereomers were oxidized to the imidazole.
The air oxidation of 2-imidazolines could proceed via a radical stabilized by the p-nitrophenyl group. For the oxidation of both diatereomers, similar radical intermediates are expected. For the syn-diastereomers, the two substituents at C-4 and C-5 move away from each other during this radical formation (this reduces the steric repulsion), whereas for the anti-diastereomers, these groups move toward each other (this increases the steric repulsion). Formation of this radical intermediate should be faster from the syn-diastereomers than for the antidiastereomers. This is supported by density functional theory (DFT) 32 calculations that show the anti-imidazolines to be more stable than their syn counterparts by 2-5 kcal/mol (Table 4) .
Encouraged by the good results in the silver(I) catalyzed reactions of 25a, allyl isocyanide 25b was tested to synthesize more 2-imidazolines of type 24. Combination of p-methoxybenzylamine (15), p-anisaldehyde (38), and 25b without catalyst did not result in any imidazoline formation (Scheme 7). Addition of silver(I) acetate to the reaction mixture did not promote the cycloaddition. In both cases, only the imine derived from 15 and 38 was isolated after evaporation of the solvent and unreacted 25b. Apparently, the reactivity of activated allyl isocyanide toward imines is considerably lower compared to that of 25a.
To rationalize the differences in reactivity of the various isocyanides in our MCR, DFT (BP86/TZ2P) calculations proved helpful. The proposed mechanism for the aldol-type addition probably involves deprotonation of the isocyanide followed by attack of the anion to the (protonated) imine. Three aspects are important for understanding the reactivity: the proton affinity (PA) of the isocyanide (which correlates to the acidity), the orbital energy of the highest occupied molecular orbital (HOMO) of its carbanion, and the contribution of carbanion orbitals in the HOMO. The PA of a molecule BH is defined as the system's enthalpy change for the reaction BH f B -+ H + , e.g., a smaller PA corresponds to a larger concentration of the B -anion. The difference in energy between the HOMO of the attacking deprotonated complex and the lowest unoccupied orbital (LUMO) of the imine (or the iminium ion) determines the interaction between the two. Thus, the reactivity is governed by the [B -], the HOMO-LUMO gap, and the contribution of carbanion orbitals in the HOMO.
The computational setup for calculating PAs was validated against a series of organic and inorganic bases, for which experimental data are available. 33 It was shown that DFT gives both qualitatively and quantitatively good results for proton affinities.
34 Solvent effects (DCM) are properly taken into account by the COSMO model. 35 DFT calculations were performed for five different isocyanides: 4a, 4b, 25a, 25b, and methyl isocyanoacetate 4c, which is also known to undergo cycloadditions with imines (Table 5) . 19a The two isocyanides that display the highest reactivity in our MCR, 4a and 4b (entries 1 and 2), have similar values for the PA (ca. 181 kcal/mol), 36 HOMO orbital energy (ca. -3.7 eV), and contribution of carbanion (p z ) orbital in the HOMO (ca. 30%). These values can be taken as reference values for the reactivity of isocyanides in our MCR. Methyl isocyanoacetate 4c (entry 3) has a larger contribution of carbanion orbitals in the HOMO, in fact the largest of all isocyanides we studied, and a HOMO orbital energy that is comparable to that of 4b (entry 2). However, its proton affinity is almost 10 kcal/ mol larger than that of 4a and 4b, which would result in a lower carbanion concentration and hence a lower reactivity. This is consistent with our previously reported experiments.
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Although its PA and contribution of the carbanion orbital in the HOMO are similar to those of 4a (entry 1), p-nitrobenzyl isocyanide (25a) (entry 4) does not react with imines in the absence of silver(I). Its nonreactivity is ascribed to its HOMO being 0.4 eV lower in energy than that of 4a. The activation by silver(I) has mainly an effect on the PA of 25a, which is reduced by almost 12 kcal/mol (entry 5). Consequently, the concentration of carbanion increases significantly, which apparently compensates for the still rather poor HOMO and causes the reaction to proceed after activation. Based on the HOMO orbital energy and the contribution of the carbanion p z -orbital in it, allyl isocyanide (25b) should be able to react with imines, were it not for its very high PA, which is, in fact, the highest of the series. Preliminary results suggest that the PA of allyl groups may even be underestimated by our computational setup by up to 5 kcal/mol. 34 This makes it unlikely that any carbanions are present (entry 6). After activation by silver(I), the PA becomes comparable to that of 4a or 4b, which should be sufficient for reaction, but both the HOMO orbital energy and the contribution of the carbanion p z -orbital in the HOMO decrease dramatically, by 1.3 eV and from 37% to 26%, respectively (entry 7). As a result, the carbanions will not be reactive toward imines. Furthermore, it was found that, for the anion of 25b, not the isocyano group but the allyl group is the energetically favored coordination site for silver(I) (a difference of ca. 5 kcal/mol, see the Supporting Information for details). This thermodynamically more stable complex has a HOMO energy of -5.10 eV and a contribution of the carbanion p z -orbital of only 22.9%. Therefore, nucleophilic attack would be even more hampered.
Instead of aldehydes, ketones also could be imagined as the oxo-components in the multicomponent synthesis of 2-imidazolines. However, both steric and electronic effects might decrease the reactivity of the in situ formed ketimines. The first attempts to apply cyclohexanone 40 in the MCR gave disappointing results (Table 6 ). With either 9-isocyanofluorene (4b) or p-nitrobenzyl isocyanide (25a), no 2-imidazoline was formed at all (entries 1 and 3). Employing isocyanoacetate 4a as the isocyanide component gave the expected 5-disubstituted product, albeit in only 7% yield (entry 2). Addition of a catalytic amount of silver(I) acetate appeared to be sufficient to activate the isocyanides to such an extent that reaction with the less electrophilic ketimines (as compared to the similar aldimines) is accelerated, which resulted in significantly increased yields (entries 4-6). The somewhat low yield for 42 is probably the result of steric factors. This is supported by experiments that combine acetone, benzylamine, and isocyanides (4a, 4b, and 25a) in the silver(I) catalyzed MCR, which furnished 2-imidazolines 45-47 (Chart 2). Even with 9-isocyanofluorene (4b) a good yield was obtained now.
When 3-(chloromethyl)cyclobutanone (48) 37 was applied, no additional catalyst was needed to perform the MCR (Scheme 8). Reaction of 48, benzylamine (41), and 9-isocyanofluorene (4b) provided 2-imidazolines 49a and 49b, which contain a chloromethyl unit suitable for further derivatization, as a mixture of isomers. The identity of the trans-isomer 49a was established by NOE measurements. Also isocyanoacetate 4a gave good results when reacted with 48 and 41 (Scheme 9).
38 Again, NOE measurements were used for the identification of the trans-isomer 50a. The relatively high reactivity of imines derived from cyclobutanone compared to the other ketimines can be accounted for by the release of ring strain, going from an sp 2 ring carbon to an sp 3 ring carbon.
Conclusions and Outlook
The scope of the multicomponent synthesis of 2H-2-imidazolines from isocyanides bearing acidic R-protons and in situ generated imines has been studied extensively. Three different isocyanides were used in combination with aldehydes and amines containing a variety of simple and functionalized side chains. The most important limitations are the steric bulk of the imine substituents and the reactivity of the isocyanide. Both the ease with which the isocyanide is deprotonated and the reactivity of the anion are important. Silver(I) catalysis appeared to be an excellent method to promote both difficult aldol-type additions to ketimines and reactions with p-nitrobenzyl isocyanide. The resulting p-nitrophenyl-substituted 2-imidazolines are relatively unstable to air. Both diastereomers are oxidized under air exposure (although with different rates) to the corresponding imidazoles. This MCR/oxidation procedure could be developed toward a useful and flexible imidazole synthesis additional to Sisko's methodology. 39 For the application of allyl isocyanide in the MCR, probably stronger activators for either the isocyanide or the imine are required.
Currently, we are investigating the activation of isocyanides with transition metals complexed to chiral ligands in order to achieve stereoselective aldol addition to in situ formed imines. Finally, different mono-and dimeric imidazolines are being used as precursors for N-heterocyclic carbenes containing two different C-backbone substituents.
Theory
DFT (BP86) calculations were performed with the Amsterdam Density Functional (ADF) program. 40 The MOs were expanded in large uncontracted sets of Slater-type orbitals, 41 which are of triple-quality, augmented by one (TZP: 3d on C, N, O; 2p on H) or two sets of polarization functions (TZ2P: 3d and 4f on C, N, O; 2p and 3d on H; 5p and 4f on Ag); the 1s core shell of carbon, nitrogen, oxygen and the 1s-3d core shells of silver were treated by the frozen core (FC) approximation. 40b An auxiliary set of s, p, d, f, and g STOs was used to fit the molecular density and to represent the Coulomb and exchange potentials accurately in each SCF cycle. For the silvercontaining systems, (scalar) relativistic effects were taken into account with use of the zeroth-order regular approximation (ZORA). 40b,42 Energies and gradients were calculated by using the local density approximation (LDA; Slater exchange and VWN correlation) 43 
CHART 2. 2-Imidazolines Synthesized from
Acetone with Silver(I) Acetate as Catalyst SCHEME 8. Synthesis of 49a and 49b SCHEME 9. Synthesis of 50a and 50b of 0.009 Å in combination with the TZ2P basis set. Geometries were optimized by using analytical gradient techniques until the maximum gradient component was less than 1.0 × 10 -4 atomic units. Vibrational frequencies were obtained through numerical differentiation of the analytical gradients. 40b
Experimental Section
For general experimental methods, see the Supporting Information. Experimental details and characterization data for compounds 5g and 5j have been reported elsewhere.
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General Procedure I for the Synthesis of 2-Imidazolines. Reactions were carried out at a concentration of 1 M of amine, 1 M of aldehyde (or ketone), and 0.5 M of isocyanide in dry CH2Cl2, unless noted otherwise. Na2SO4 and the aldehyde were added, at room temperature, to a stirred solution of the amine. After the mixture was stirred for 2 h, the isocyanide was added and the reaction mixture was stirred at room temperature for an additional 18 h. The reaction mixture was then filtered and concentrated in vacuo. The crude product was purified by flash column chromatography (PE:EtOAc:Et 3N ) 2:1:0.01, gradient, unless stated otherwise).
Methyl 4-Phenyl-4,5-dihydro-1H-imidazole-4-carboxylate (5a). According to General Procedure I, reaction between NH3 (2 M in MeOH, 2.3 mL, 4.6 mmol), p-formaldehyde (60 mg, 2.0 mmol), and 4a (175 mg, 1.0 mmol), followed by flash column chromatography (EtOAc:MeOH:Et3N ) 1:0:0.01, gradient), did not afford 5a, but the corresponding 2-oxazoline (235 mg, quant) as a yellow oil. 1 Methyl 5-Isopropyl-4-phenyl-4,5-dihydro-1H-imidazole-4-carboxylate (5f). According to General Procedure I, reaction between NH3 (2 M in MeOH, 2.3 mL, 4.6 mmol), isobutyraldehyde (154 mg, 2.1 mmol), and 4a (192 mg, 1.1 mmol), followed by flash column chromatography, afforded 5f (206 mg, 76%) as a 68:32 mixture of diastereomers as a yellow oil. 1 (one-quarternary C of minor diastereomer remained undetectable); IR (neat) 3186 (s, br), 2954 (s), 1732 (s), 1597 (s), 1254 (s) cm -1 ; HRMS (EI, 70 eV) calcd for C15H20N2O2 (M + ) 260.1525, found 260.1523.
Methyl 1,5-Di-tert-butyl-4-phenyl-4,5-dihydro-1H-imidazole-4-carboxylate (5m). According to General Procedure I, reaction between tert-butylamine (146 mg, 2.0 mmol), pivaldehyde (172 mg, 2.0 mmol), and 4a (175 mg, 1.0 mmol), followed by flash column chromatography, did not afford 5m, but the corresponding 2-oxazoline (26 mg, 10%) as a single diastereomer (anti) as a yellow oil. 1 Methyl 1-Benzhydryl-5-mesityl-4-phenyl-4,5-dihydro-1H-imidazole-4-carboxylate (5t). According to General Procedure I, reaction between benzhydrylamine (366 mg, 2.0 mmol), mesitaldehyde (296 mg, 2.0 mmol), and isocyanoacetate 4a (180 mg, 1.03 mmol), followed by flash column chromatography, afforded 5t (84 mg, 17%) as a 74:26 mixture of diastereomers as a yellow oil. 1 H NMR (400 MHz, CDCl3) δ (ppm) 7. 65-7.63 (m, 2H), 7.42-6.94 (m, 15H + 13H), 6.90 (s, 1H), 6.83 (s, 1H), 6.81 (s, 1H), 6.74 (s, 1H), 6.66 (s, 1H), 6.48 (s, 1H), 6.20 (s, 1H), 5.33 (s, 1H), 4.99 (s, 1H), 4.94 (s, 1H), 3.67 (s, 3H) , 3.33 (s, 3H), 2.28 (s, 3H), 2.27 (s, 3H), 2.14 (s, 3H), 1.92 (s, 3H) 2-Imidazoline 11. According to General Procedure I, reaction between allylamine (570 mg, 10.0 mmol), isobutyraldehyde (720 mg, 10.0 mmol), and 4b (1.0 g, 5.24 mmol), followed by flash column chromatography, afforded 11 (1.439 g, 91%) as a brown oil. 1 H NMR (250 MHz, 2H), 7H), 1H), 2H) 85 (s, 1H), 4.54 (br s, 1H), 3.50-3.45  (m, 2H), 3.43-3.31 (m, 1H), 3.04-2.94 (m, 1H) 1-(Isocyanomethyl)-4-nitrobenzene (25a). Acetic formic anhydride (13 mL) was added dropwise to a stirred solution of 4-nitrobenzylamine (26) (6.7 g, 44.1 mmol) in 90 mL of dry CH 2Cl2 at 0°C. Stirring was continued for 1 h at room temperature. Evaporation of the solvent and acids at reduced pressure yielded 27 as a white solid. 1 H NMR (200 MHz, CDCl3) δ (ppm) 8.26 (s, 1H), 8.13 (d, J ) 9.6 Hz, 2H), 7.41 (d, J ) 9.6 Hz, 2H), 6.10 (br s, 1H), 4.59 (d, J ) 7.6 Hz, 2H). To a stirred solution of crude 27 in 150 mL of dry THF at -78°C was added Et3N (34 mL, 240 mmol). After this POCl3 (5.6 mL, 54 mmol) in 40 mL of dry THF was added dropwise and the reaction mixture was allowed to warm to 0°C. After the solution was stirred for another 1 h, ice cold water (100 mL) was added. The mixture was extracted with Et 2O (3 × 80 mL). Drying with Na2SO4 followed by concentration in vacuo afforded 25a (7.0 g, 98% over 2 steps) as an almost pure, light brown solid. Mp 98-101°C; 1 General Procedure II for the AgOAc-Catalyzed Synthesis of 2-Imidazolines. Reactions were carried out at a concentration of 1 M of amine, 1 M of aldehyde, and 0.5 M of isocyanide in dry CH2Cl2, unless stated otherwise. Na2SO4 and the aldehyde were added, at room temperature, to a stirred solution of the amine. After the solution was stirred for 2 h, the isocyanide and AgOAc (2 mol % relative to the isocyanide) were added and the reaction mixture was stirred at for an additional 18 h. The reaction mixture was filtered and concentrated in vacuo. The crude product was purified by flash column chromatography (PE:EtOAc:Et3N ) 2:1:0.01, gradient).
1,5-Diisopropyl-4-(4-nitrophenyl)-4,5-dihydro-1H-imidazole (28). According to General Procedure II, reaction between isopropylamine (144 mg, 2.0 mmol), isobutyraldehyde (118 mg, 2.0 mmol), and 25a (162 mg, 1.0 mmol) gave 28 as a mixture of diastereomers, together with some 29. The 1 H NMR spectrum of this crude product is shown in the Supporting Information. When the NMR sample was subjected to air, oxidation of the syn-diastereomer to imidazole 29 could be seen. Flash column chromatography afforded anti-28 (106 mg, 39%) as an orange oil and 29 (74 mg, 27%) as a sticky yellow solid. anti-28: 1 
